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We, Kodak Limited, a Company registered 
under the Laws of Great Britain, of Kodak 
House, Kingsway, London, W.C.2 (Assignees 
of Harry Wesley Coover, Jr.)j do hereby 
declare the invcnrion (Communicated by East- 
man Kodak Company, a Company organised 
under the laws ofifthe State of New Jersey, 
-United States of America, of 343, State Street, 
Rochester, New York, United States of 
America), for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — ^ , 

This invention relates to graft polymers, 
processes for the production of graft polymers 
and products manufactured therefrom. 

It has been known that both vinyl chlonde 
and vinylidene chloride give rise to polymers 
noted for their high softening temperature and 
excellent mechanical properties. However, it 
is also known that polymers of vinyl chlonde 
and vinylidene chloride possess the undesirable 
property of lacking dye affinity. 

Attempts have been made to increase the 
dyeability of vinyl chloride and vinylidene 
chloride fibres by interpolymerizing vmyl 
chloride or vinylidene chloride with ccrtam 
monomers whose polymers have an affinity for 
dyes. Whnc diis procedure does give polyncier 
products from which fibres having good dyemg 
properties can be obtained, a serious draw- 
back frequendy occurs a substantial lowering 
of the softening point of the fibre being 
observed. 

Other attempts have been made to mcrcase 
the dyeability of polyvinylidenc chloride or 
polyvinyl chloride fibres by mixing them, 
before spinning, with other polymeric materials 
which are dye-susccpriblc. This procedure, like- 
wise, provides fibres having good dyeing pro- 
perties. However, niany of these fibres show 
a low softening temperature and, in addition, 
many show segmentation into their individual 

-Js 



components along their horizontal axis. For 
example, it can be demonstrated that mixtures 
of polyvinyl acetate and polyvinyl chloride, 
when dissolved in either N,N-dimcthylfonn- 
amide or N,N-dimethylacctamide in propor- 
tions varying from 15 to 50% of polyvinyl 
acetate, based on the total weight of the 
mixed polyvinyl acetate and polyvinyl 
chloride, form grainy dopes which separate 
into two liquid layers on standing. This is 
also true of many other polymeric materials, 
natural or synthetic, which are soluble in the 
above solvents. Fibres wliich form from these 
non-homogeneous solutions or mixtures are 
too low in softening temperature to be of 
practical value and arc also subject to^ the 
defect of segmentation. This is not surprising 
because of die non-homogeneous condition of 
the spinning soludon and the fact -generally 
known that polyvinyl chloride, or polyvinyli- 
denc chloride, is not compatible widi many 
organic substances. 

We have discovered new graft polymers and 
we have found that at least some of these 
graft polymers have valuable properties, par- 
ticularly as regards their dyeability and their 
ability to fonn stable solutions from which, 
for example, fibres may be spun. 

According to the present invention: there is 
provided a process for preparing a graft poly- 
mer which comprises polymerising in a liquid 
medium from 95% to 5%. by weight of mono- 
mer composition (1) containing from 30% to 
100% by weight of vinyl chloride or vinylidene 
chloride or a mixture of said chlorides and 
from 70% to 0% by weight of a different, 
monoethylenically unsaturated, polymcrisable 
compound containing a — CH = C< group 
widi from 5% to 95% by weight of a poly- 
mer formed by polymerisation of a monomer 
composition (2) containing from 1;% to 100% 
by weight of a monomer represented by the 
following general formulas : 
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whcrtia R and Ri each represents H or an 



CH— C — N— R| 

CH—C — N— Ri 
I I 



0 alkvl RTOup of from 1 to 6 carbon atoms ana 
. o U reSesents an alkyl group of from 1 to 4 

CH2-CH-C-^N-R, Srb^S? andf^m99o/toO% by weight 

« of a different, monoethylenically unsaturated, i:> 

polymerisable compound contaming a 

0 o — CH = C< group and which has or has not 

1 I been isolated from its polymensaaon 
" " " medium, said percentages by weight of mono- 

mer compositions (1) and (2) being based on 20 
the total weight of these composmons (1) and 

6 R (2), 

In the process of the present mvention 

0 R composition (1) is polymerised in the presence • 

1 I of a polymer which is formed by the poly- 25 
CH-C — N— R| merisatioQ of monomer composiuon (2), In 

D CH one embodiment of this process the JiRt 

R,_N c on ^^^^^ polymer is not isolated from tiie 

k O medium in which it is formed and m another 

embodiment the polymer is isolated from its :>u 
Q ^ polymerisation medium before composiuon (1) 

1 I is polymerised therewith. ^ 

CH3— C— C— N — Rj TK^en the preformed polymer is separated 

1 „ from its polymerisation medium and rcdis- 

HC— C— N— R| gQiyed in a solvent or suspended m an 35 

0 R aqueous medium aU of the reactive groups m 

the polymer chain are apparently closed jjr 
/V rendered inactive and polymenzatton of addi- 

\ tional monomer with this separated polymer 

CH— C— OR2 causes lowering of softening temperature m 40 

I certain instances, Odier properties of tne 

CH—C— -Rl polymer thus produced are also different. 

I k When the polymerisation is earned out m the 

presence of a polymer which has not been 
separated from its polymerisation medium the 
0 polymerisation of the added monomer, or 

moLomers, proceeds by addition to unreacted 
9" ^ ^ portions of the reactive polymer, as weU as 

C— CH undergoing some homo-polyraensanon or inter- 

I I polymerisation. u u 

i A Since the present invention relates both to 

the preparation of graft polymers of vinyl 
n chloride and vinylidcne chloride, for the sake 

1 of convenience, these monomers are herein- 
rH,-C— C— OR? after referred to as the chloride monomers. 55 
^"3 I ^ The polymers are similarly referred to. 

Hc— C— Rl The preformed polymers which arc usetul 

1 1 m imparting dye affinity to the vinyl chlondc 

0 R or vinylidene chloride polymers of the present 

invention comprise homopolymers and inter- W 
O R polymers of the acrylamides, maleamides, 

J I fumaramides, citraconamides, maleamatcs, 

CH3— C— C— N— R/ fumaramates, citraconamates, acrylates and 

I vinyl esters. The acrylamides . have been 

"C— C— OR2 found especially useful -when used according 65 

' to the present invention. , 

^ The acrylamides which can be used m tte 

present invention are those represented by the 
0 Eeneral formula a) as defined abovcr The aUcyl 

rH-i«CH-C— OR5 groups which R and R. may each represent 70 

CH2«CH C 0H2 include mediyl, ethyl, propyl, isopropyl, butyl 

and isobutyl. Typical acrylamides include, for 
n example, acrylamide, N-methyl acrylamide, 

I N-cthyl acrylamide, N-iso-propyl acrylamide, 

CH2-CHO— C— R2 N-n-butyl acrylamide, NJ^-dimcihyl acryl- /5 
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amide, N,N-diethyl acrylamide. N-cycIohexyl 
acrylamides can also be used. 

The maleamidcs which can be used arc 
those represented by the general formula b) 

5 as defined above. Typical maleamides include, 
for example, malcamide, N-mcthyhnaleamidc, 
N-cthylmalcamide, N-propylmalcamide, N- 
isopropylmaleamidc, N-n-butyhnaleamidc, 
Nj^^-dimethyhnalcamide, N,N»-diethyhnale- 

10 amide, NJSf^-di-n-butyhnaleamide, NJJ*- 
mcthylcthylmaleamide, N^»-tctramethylmale- 
amide, N,N*-tetraethylmaleamide and N,N - 
dimethyl-N,N*-diethyhnaleamide. 
Tlic fumaramides which can be used are 

15 those represented by the general formula c) 
as defined above. Typical fumaramides include, 
for example, fumaramide, N-mcthylfumar- 
amide, N-cthylfumaramidc, N-propylfumar- 
amide, N-isopropylfumaramide, N-n-bur^l- 

20 fumaramide, N,N*-dimethylfuraaramide, N,N - 
diethylfumaramide, N,NMi-n-butylfumar- 
amidc, N-ethyl-N*-methylfumaramide, N-n- 




25 

amide. , , , , 

The citraconamides which can be used are 
those represented by the general formula d) as 
defined above. Typical citraconamides include, 

30 for example, citraconamide, N-mcthylcitracon- 
amide, N-e±ylcirraconamide, N-^n-butylatra- 
conamide, N,N»-dimediyIcitraconaraide, N,N>- 
dicthylcitraconamide, the N,N^-butyldtrocon- 
amides and N,N^-tetramethyIdtraconamide. 

35 The maleamates which can be used are 
those represented by the general formula e) 
as defined above. The alkyl groups which Rj 
represents include methyl, ethyl, propyl, iso- 
propyl, n-buryl and isobutyl. Typical malc- 

40 amates arc methyl maleamate, propyl male- 
amate, N-methyl methyl maleamate, N-ethyi 
mediyl maleamate, the N-butyl methyl male- 
amates, the N-methyl butyl maleamates, N- 
dimethyl methyl maleamate, N-dimethyl ediyl 

45 maleamate, N-dimethyl n-butyl maleamate and 
the N-dibutyl methyl maleamates. 

The fumararaatcs, which can be used are 
those represented by the general formula f) 
as defined above. Typical fumaramates arc 

50 methyl fumaramate, ethyl fumaramate, propyl 
fumaramate, a-butyl fumaramate, mediyl N- 
methylfumaramate, ethyl N-mcdiylfumar- 
amate, the butyl N-methylfumaramate^ methyl 
N-dimethylfumaramaces, ethyl N-dimethyi- 

55 fumaramates, n-butyl N-dimethylfumararaate 
and the methyl N-dibutylfumaramatcs. 

The citraconamatcs which can be used are 
those represented by the general formulas g) 
and h) as defined above. Typical cirracon- 

60 amates include, for example, methyl citracon- 
araatc, ethyl citraconamate, propyl citra- 
conamatc, the butyl citraconamatcs 
methyl N-mcthylcitraconamate, ethyl N- 
methylcitraconaraates, propyl N-mcthylcitia- 

65 conamates, n-butyl N-methylcitraconamate, 



methyl N-dimethyldiraconamate, ethyl N- 
dimethylcitraconamate, n-butyl N-dimethyl- 
citraconamate and the methyl N-dibut5dcitra- 
conamates. ^ . 

The acrylates, which can be used are those 7U 
represented by the general formula i) as de- 
fined above. Typical acrylates include, for 
example, methyl acrylate, ethyl acrylate, 
propyl acrylate, isopropyl acrylate and butyl 
acrylate, , ^ , , 

The vinyl esters which can be used are 
those represented by the general formula j) 
as defined above. Typical vinyl esters, include, 
for example, vinyl acetate, vinyl propionate, 
vinyl butyrate and vinyl isobutyrate. ^ 

Compounds represented by formula k) in- 
clude those represented by formulas a) to j), 
formula k) being: -<:H = C<, in addition to 
such other compounds as styrene, a-methyl- 
styrene, /)-acetaminostyrene, a-acetoxystyrene, 85 
vinyl chloride (when chloride monomer is 
vinylidcnc chloride), vinylidene diloride (when 
chloride monomer is vinyl chloride), vinyl 
sulphonamidc ediyl vinyl ether, isopropyl 
vmyl ether, isopropcnyhnethyl ketone, ediyl VO 
isopropenyl ketone, methyl vinyl ketone, ethyl 
vinyl ketone, dimethyl maleate, diethyl 
maleate, diisopropyl maleate, dimethyl fumar- 
ate, diethyl fumarate, diisopropyl fumarate, 
acrylic add, 2-vinyl pyridine, 4- and 5-vmyl 
oyridine, 2-mcthyl-5-vinyl pyridine, vmyl 
pyridines with alkyl groups in the 2, 4 or 6 
positions, acrylic add, mcdiacrylic acid, 
methacrylamidc,--^ .fumaronitrile, acrylonitnle, 
raethylacrylonitrUe, acetoxyacrylonitrile lutr 
vinylphthalimide, and ethylene and isobuty- 
lene. Especially useful polymerisable com- 
pounds coming within the scope of formula 
k) comprise those containing a CH2 = C< 
group. , , 

The copolymers of unsubstituted vinyl 
pyridine such as 2-vinyl pyridine and ^ 4- 
vinyl pyridine as well as the substituted vinyl 
pyridines having one or more lower alkyl 
groups in the 2, 4 or 6 positions on the ring 110 
or similar vinyl pyridines with an acrylainide 
such as N-isopropyl acrylamide are particu- 
larly useful, desirably as the preformed non 
isolated or isolated polymer. These latter poly- 
mers when grafted with chloride component 115 
are characterized by an unusual degree of 
li^t fastness when dyed with any of the. 
common textile dyes. 

In one method of pracdsing the present 
invention, a monomer represented by fonnulas 120 
a) to j), indusive, is first homopolymerized, 
preferably until polymerization is substantially 
(90 to 100 percent.) complete aldiough lower 
conversions such as 60% to 70% or lower are 
suitably employed with the unpolymerized 125 
monomer forming a portion of the monomcric " 
material which is then polymerized with the 
chloride monomer in the second stage and, 
without separating the resulting polymer, the 
chloride monomer (alone or together with one 130 
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or more polymerizable monomers) is added 
and graft polymerization of the resultmg mix- 
ture of monomer and horaopolymer is effected. 
In another method of praaising the present 
5 invention from 1 to 99 percent, by weight 
of a monomer (I) seleaed from those repre- 
sented by formulas a) to j) inclusive is first 
interpolymerized with from 99 to 1 percent, 
by weight of a different, monoediylemcally- 
10 unsaturated, polymerizable compound (II) 
contaming a — CH = C< group, the percenL 
by weight being based on the combmcd 
weights of monomer (I) and compound (11}, 
and, without separating the resulting mter- 
15 polymer, the chloride monomer or monomers 
(alone or togetfier with anodier polymenzajjlc 
monomer) are added and the polyracnzaaon 
completed. . . . 

In a further method of practising the 
20 present invention, polymerization is effected 
of a mixture of from 5% to 95% by weight 
of a preformed isolated polymer which can 
be cither a homopolymcr of a compound re- 
presented by formulas a) to j) inclusive or an 
25 intcrpolymcr of any of such compounds with 
each other or with a different, polymenzablc 
cthenoid compound as hereinafter descnbed 
and from 95% to 5% of monomeric material 
consisting of either chloride monomer alone, 
30 or a mixture of the chloride monomers, 
or a mixture of cither or both of 
the chloride monomers with one or more 
ethcnoid monomers which can include any of 
the compounds represented by formulas a) to 
35 j> as well as any of the oihti: copolymenz- 
able, monoethylenicaUy unsaturated, ethenoid 
monomers described hereinafter. The pre- 
formed isolated polymer is dispersed or dis- 
solved in a liquid medium and the chlonde 
40 monomer (alone or together with another 
polymerizable monomer) is added and the 
polymerization completed. 

In a further modification of the process ot 
the present invention the graft polymers pro- 
45 duccd can be left in their reacaon medium 
after the polymerization in accordance with 
the process of the invention has been effected, 
which preferably is substantially (90% to 
100%) complete, and sufficient additional 
50 chloride monomer (corresponding to that in 
the polymer and the reaction medium) can 
be added and a final product containing from 
60% to 95% by weight of chloride com- 
ponent and useful in the preparation of fibres 
55 of high softening point and ready susceptibility 
to dyeing obtained by polymerizing such addi- 
tional monomer in the presence of the first- 
formed graft polymer in the polymerization 

mixture. ^ , - u 

60 The amount of other monoethylenically- 
unsaturatcd, polymerisable compound used 
with the chloride monomers varies from 0 ^ 
to 70%, based on the combined weights of the 
chloride monomer and the other monomer, i.c. 
65 the chloride monomer represents the " remain- 



ing" 30% to 100% of the monomenc 
material polymerized with the preformed 
polymer, A particularly useful combination is 
one consisting of from 40 to 99 per cent, of 
the chloride monomer and from 60 to 1 per- 70 
cent of the other monomer. 

The polymerizations arc preferably earned 
out in the presence of a dispersing medium, 
such as water, mixtures of water with acetone, 
ethanol or dioxane, for example. By dispers- 75 
ing medium is meant a medium produang a 
true solution or a colloidal dispersion such 
as an emulsion. 

Instead of using an aqueous dispersing 
medium as is disclosed in a number of the 80 \ 
Examples below, it is possible to use organic 
solvents such as acctonitrilc, aromatic hydro- 
carbons, e,g. benzene or toluene, liquid 
alkanes, e.g. n-hcptane, aliphatic ethers or » 
acetone. As noted above, organic solvents 83. 
which are water soluble such as acetone can 
be used along with water in the polymerisa- 
tion. 

The polymerization can be accelerated by 
heat, by actinic light and by the use of a 9Q 
polymerization catalyst. Such catalysts are 
commonly used in the art of polymerization 
and the present invention is not to be limited 
to any particular catalyst material. Catalysts 
which have been found to be especially useful 95 
comprise the peroxide polymerization catalysts, 
such as the organic peroxides (e.g. benzoyl 
peroxide, acetyl peroxide, acetyl benzoyl 
peroxide, lauryl peroxide, oleoyl peroxide, tn- 
acetone peroxide, urea peroxide, t-butyl hydro- m) 
peroxide and alkyl percarbonates), hydrogen 
peroxide, perborates (e.g. alkali metal perbor- 
ates, such as those of sodium or potassium) 
and pcrsulphates (c.g, alkali metal and am- 
monium pcrsulphates). Other catalysts such as lUD 
the ketazincs or azines can be used. 

The quantity of catalyst used can be vaned, 
depending on the monomer or amount of 
diluent, for example. Usually, from 0.1% to 
5% by weight, based on the weight of mono- 
mers being polpierizcd, is sufficient for the 
purposes of the invention. 

In the embodiments of the process of the 
present invention where the polymerization of 
the monomers takes place in the. presence Uo 
of non-isolated homo- or copolymers sufficient 
catalyst can be used to polymerize completely 
all monomers necessary for production of the 
final ptodua, or an amount of catalyst suffi- 
cient to polymerize only the monomer or 1^0 
monomers in the first polymerizarion and 
additional catalyst added to complete the poly- 
merization of the monomer, or monomers, in 
the second polymerization. The catalyst added 
to complete the second polymerization can 125 
be the same as that used in die first poly- 
merization or it can be a different polymeriza- 
tion catalyst. It has been found that it is 
especially advantageous to use an amount of 
catalyst sufficient to polymerize only the first 130 
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monomer or monomers, and then upon addi- 
tion of the second monomer or monomers, to 
add a further amount of catalyst at that ume. 
This procedure provides a readier means for 

5 regulating the molecular weight distnbution 
of the polymer composition. 

The temperature at which the process ot 
the invention can be carried out is not cnucaL 
Generally, a temperature of from 15 to 75 

10 b sufficient. , ... 

If desired, emulsifying agents can be added 
to the reaction mixture to distribute uniformly 
the reactants throughout the reaction medium. 
Typical emulsifying agents include the alkah 

15 metal salts of certain alkyl acid sulphates (e.g. 
sodium lauryl sulphate), alkali metal salts ot 
aromatic sulphonic acids (e.g. sodium iso- 
butylnaphtiialenesulphonate), alkali metal or 
amine addition salts of sulphosuccinic aad 

20 esters, alkali metal salts of fatty acids contam- 
ing from 12 to 20 carbon atoms, sulphonated 
fatty acid amines, alkaU metal salts of alkane 
sulphonic acids and sulphonated ethers, c.g. 
aryloxy polyalkylene edier sulphonates. 

25 The polymerization can be carried out in 
the presence of chain regulators, such as hexyl, 
octyl, lauryl, dodecyl or myristyl mercaptans, 
which impart improved solubility properties to 
the polymer compositions. If desired, reducmg 

30 agents such as alkali metal bisulphites (e-g. 
potassium or sodium bisulphites) can be added 
to reduce the time required for the poly- 
merization to be effected. 

The polymerization can be earned out 

35 batchwise but is more desirably carried out 
in continuous fashion. 

In die discontinuous or batcfartypc pro- 
cesses, it is difficult to improve the solubihty 
characteristics of die chloride graft polymers 

40 except by lowering the convcreion percentage 
which is undesirable in many cases from the 
commercial standpoint in that the product 
yield for the reactor capacity is thereby 
lowered. Consequently, it is desirable to oper- 

45 ate at high conversions, c.g. 90.% or more, 
and still obtain the improved solubihty char- 
acteristics. 

Anotiicr difficulty encountered m batch pro- 
cesses, aside from the inherent disadvantages 

50 with regard to equipment, manpower, etc., is 
that the polymerizations, and particularly the 
free radical catalysed polymerization, usually 
exhibit an induction period before polymer 
formation is evidenced The induction penod 

55 appears to vary, even under carefuUy con- 
troUcd conditions, and affects the molecular 
weight distribution of the polymer and hence 
die solubility and physical properties of the 
polymer. 

60 Anodier disadvantage of die batch processes 
is die rapid evolution of heat by the large 
quantities of reaaants which makes it almost 
impossible, even widi efficient coohng, to hold 
a constant temperature during die course of 

65 die polymerization. In large scale commercial 



production, this imposes a limit on the speed 
with which the polymerization can be earned 
out Furthermore, certain amide modifiers, 
which are among die most useful for graft 
polymer formation, exhibit an inverse solub- 70 
ility in water and decrease in solubility as the 
temperature increases. Thus, most graft poly- 
merizations witii amide type modifiers, and 
particularly the acrylamide modifiers, must 
be carried out below die temperature at which 75 
die amide polymers become insoluble. If, as 
in a batch reaction, die temperature control 
is inadequate, the precipitation temperature of 
die preformed polymer is sometimes exceeded 
and discrete particles of die preformed polymer 80 
form and persist in die produa. Accordingly, 
a nonhomogeneous composition distribution 
results widi panicles of ungrafted polymer 
present, and die properties of die product 
resemble diosc of a mechanical mixture. 85 

A furdier disadvantage of batch processes 
is that usually the monomers employed vary 
somewhat in reactivity and rate of polymeriza- 
tion. Consequendy, die relative proportions of 
die reactants is constantiy changmg during 90 
the polymerization and the composition dis- 
tribution of the product is also changing. The 
first polymer formed tends to be relatively 
rich in the more reactive component and later 
polymer is progressively richer in die less re- 95 
active component. This, of course, results in 
non-uniform properties and is particularly 
serious when one of the components is mtro- 
duced in a relatively small amount. Furdier- 
more, the concentration of odier ingredients 100 
also varies during the polymerization and 
hence the molecular weight of polymer being 
formed varies throughout the course of the 
reaction. ^ . 

The products formed by contmuous pro- lUD 
cesses have a number of advantages. They arc 
more homogeneous and have certain improved 
properties such as improved solubility over 
products obtained from analogous batch pro- 
cesses. , ^. 

The various reactants and adiuvants are 
all continuously added to the polymerization 
system at controUed rates and in predetermined 
proportions depending upon die polymer com- 
position desired. Polymerization in each in- li:> 
crcment of additive be^s at once. When the 
continuous process is initiated, aU of the com- 
ponents are added simultaneously and con- 
tinuously at a specific rate which is Uiercafter 
maintained. During die initial stages of the 120 
process, product is not withdrawn until the 
volume of polymerization mixture has been 
built up to the desired capacity. 

The continuous processes contemplated 
herein fall into two main groups: (1) those 125 
which arc carried out in equipment which 
permits the continuous addition of reactants 
and the continuous removal of product (con- 
tinuous process) and (2) diose which are used 
in batch reactions wherein one or more of 130 
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the reactants is added continuously during 
the course of the polymerization, but from 
which no material is removed during the re- 
action (continuous batch process). In the pre- 
5 ferred process, the chloride monomer alone or 
with another monom.er or monomers contain- 
ing a regulator such as tertiary dodecyl mer- 
captan is placed in a suitable storage or supply 
tank under an atmosphere of nitrogen. In 
10 another supply tank, under nitrogen, is charged 
air-free deionizcd water containing other re- 
actants including the prcfomied polymer, which 
may have been isolated from or may be still 
present in its polymerization medium, the 
15 polymerization catalyst, and an acidic reagent 
such as phosphoric acid for regulatmg the pH 
of the reaction mixture. In a preferred process 
an cmulsifier is included with the prcfomacd 
polymer, A third tank contains the reduang 
^0 agent or activator such as potassium metabi- 
sulphite in solurion in air-free deionized water. 
When non-isolated homo- or copolymers are 
used in the process of the invention these can 
also be formed continuously and the reaaion 
25 mixture containing the unseparated polymer 
added continuously to the second step reactor. 

If desired, of course, riic monomers can be 
combined and in some cases it may even be 
desirable to premix the monomers and pre- 
30 formed polymer in the desired ratio and con- 
tinuously feed the resulting admixture to the 
reaction zone. The polymerization can be 
carried out in several successive stages but 
best results from die standpoint of uniformity 
35 and solubility of product are obtained usmg 
but a single reaction stage. ^ 

The preferred procedure is to conunuously 
draw the appropriate amounts of solutions or 
dispersions (such as emulsions) from 
40 the supply vessels into a reaaor, subject the 
mixture to polymerizing conditions and con- 
tinuously withdraw the graft polymer produa 
from the reactor. By this means, the monomer 
or monomers are continuously graft polymenz- 
45 ed with the preformed polymer at conversions 
of from 60% to 90% or more of the mono- 
meric materials. 

The length of time between the adaiuon 
of any increment of reactants to the rcartor 
50 and die removal of die polymer formed there- 
from is defined as the contaa rime. 

The contact time can be varied as desired 
depending upon the degree of conversion and 
the molecular weight of product desired. Pro- 
55 duct is then progressively withdrawn from the 
polymerization system in die form of an emul- 
sion at a rate corresponding to the rate of 
addition of the reaaion components. Consc- 
quendy, each increment of the reaaion mix- 
60 ture is present under identical reaaion 
conditions for cxaaly the same time as any 
other incremcnL Furthermore, since all of the 
components of the reaction mixture are bcmg 
continuously added, the relative concentrations 
65 in the system do not change and die entire 



polymerization proceeds at equilibrium or in 
a steady state, and die product does not vary 
to any appreciable extent regardless of the 
length of time the process is carried on. One 
of the outstanding and unique features of this 70 
continuous equilibrium process is that differ- 
ences in monomer polymerization rates have 
no effect whatever on the choice of polymer 
compositions or the uniformity of such poly- 
mer compositions. The monomer polymeriza- 75 
tion rates effect only the relationship of 
polymer composition to monomer feed rates 
at equilibrium; and, since the monomer feed 
rates can be adjusted to any desired value, 
polymer of any desired composition can be 80 
formed regardless of the relative polymeriza- 
tion rates of the monomers. 

At equilibrium, the polymer emulsion or 
slurry is removed from the reactor by suitable 
means at the same total rate that the ingred- 85 
icnts are being added from die supply tanks. 
Thus, die contact time in the reactor can 
be conveniendy controlled by the absolute rate 
of addition of the reactants. Usually, die con- 
tact time is between 1 and 3 hours, aldiough 90 
longer periods are advantageous in some cases. 
Although certain procedures are preferred as 
described above, the process can be varied in 
a number of ways. For example, the ingred- 
ients to be added can be combined or separ- 95 
ated by using a smaller or larger number of 
supply tanks, with the practical minimum 
being two supply tanks, one for the activator 
and the odier for die remaining ingredients. ^ 

In the commercial practice, of course, it is 100 
desirable to cany out the process for pro- 
longed periods of time with continuous with- 
drawal of product and best results are obtained 
by carrying the reaction forward beyond the 
initial contact time. In some cases, however, 105 
when employing large volume equipment, or 
preparing relatively small batches of -polymer, 
it may be desirable to stop the polymerization 
when the reactor * capacity * is reached, and 
this can be done with somewhat less advantage- 1 10 
ous results, particularly when the contaa time 
is such that the conversion is substantially 
complete. 

Quite unexpectedly, the chloride graft poly- 
mers prepared by the continuous process of 115 
the present invention have gready improved 
solubility characteristics even at high conver- 
sions where the batch process polymers arc 
poorly soluble if soluble at all in many of 
the common organic solvents. Furthermore, 120 
even at low conversions of the order of 50 — 
70% where batch process polymers have some- 
what improved solubility, die graft polymers 
produced in accordance with this invention are 
superior in physical properties. This solubility 125 
of the modified vinyl chloride and vinylidene 
chloride graft polymers in such materials as 
acetone is particularly surprising because such 
polymers are well known to be difficultly 
soluble, TIius, even the vinyl chloride homo- 130 
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polymers and copolymers which are ordinarily 
much more soluble than the vinylidcne cliloridc 
polymers, have been the subject of intensive 
work in the art to obtain acetone solubility. 

5 In the case of the vinyl chloride polymers 
various devices were used to achieve acetone 
solubility, but they were all difficult or un- 
economical to use in commercial production. 
Thus, for example according to British patent 

10 specification 651,155, ready solubihty of 90% 
vinylidcne chloride-10% acrylonitrile copoly- 
mers is achieved only by employing specific 
ratios of ammonium persulphate catalyst to 
sodium metabisulphitc activator and stopping 

15 the polymerization at 55—70% conversion. 
Similariy U,S. Patent 2,610,173 disclosed that 
improved solubility in polymers of 80 to 98 
percent acrylonitrile and 20 to 2 percent 
vinylidcne chloride can be obtained only by 

20 carrying out the copolymerization at constant 
reflux temperature with continuous addition 
of monomers in fixed relative propordons at 
rates which are varied to keep the mixture 
refluxing at constant temperature. 0±ers 

25 achieved solubility by continuous addition of 
monomer at constantly varying rates requiring 
close control of the conditions and continuous 
following of the polymer composition. 

In contrast to these processes for preparing 

30 simple vinyl chloride or vinylidcne chloride 
homopolymers or copolymers (but not graft 
polymerization), the process of this invention 
merely involves adding all of the components 
including preformed polymer, monomer ^ or 

35 monomers, catalyst and such other polymeriza- 
tion aids as are desired at predetermined 
constant rates with the rate of product with- 
drawal also being constant and correlated to 
the rate of addition. In the stationary state 

40 system embodying this invendon, the relative 
ratios of preformed polymer, monomer or 
monomers, water and catalyst are uniform in- 
definitely, but the ratios chosen can be varied 
infinitely and the monomers do not have to 

45 be added or removed differentially. Thus the 
system is always at equilibrium, although the 
point of equilibrium can be chosen as desired, 
since, for example, the contact time can vary 
from 30 minutes to 24 hours or longer but 

50 is desirably of die order of about six houn or 
such time as the conversion is of the order of 
90% or more. By a suitable choice of the 
ratio of monomers and polymers, any given 
polymer composition can be obtained since 

55 the composition of the product will not deviate 
from the ratio of the reactants by more than 
5%. 

The preferred continuous process gives a 
highly uniform product having excellent 

60 solubility charaacristics. Thus, for example, 
graft polymers can be prepared with 15 to 
25% by weight of preformed polymer, such 
as an acrylamidc homo- or copolymer, and 
85 to 75% by weight of monomeric material 

65 consisting of 40 to 60% vinyl or vinylidcne 



cliloridc and 60 to 40% acrylooitriie and such 
polymers are readily soluble in acetone to give 
solutions from which textile fibres of high 
softening temperature, good tensile strength 
and elongation, good dycabihty and non- 70 
inflammabihty can be readily spun by the 
usual fibre spinning techniques. 

The continuous processes of the present 
invention arc particularly suitable for prepar- 
ing graft polymers wherein 60 — 95% of the 75 
polymer consists of die chloride component 
and 40 — 5% of the polymer consists of the 
modifier component, with the chloride rnono- 
mer (i.e. vinyl chloride and/or vinylidcne 
chloride) forming 15—100% and preferably 80 
30 — 100% of the chloride component. 

The exact reason for the. greatiy improved 
solubility characteristics of the graft polymers 
prepared in accordance with this invention is 
not clearly apparent but such improved 65 
properties would appear to be a function of 
the unusual uniformity of the polymer from 
the standpoint both of composition distribution 
and molecular weight distribution. Although 
die preferred polymers are soluble in acetone 90 
at room temperature, the invention is not 
limited to acetone-soluble polymers since im- 
proved solubility in other well known solvents 
such as N,N-dimethyl formamide, N,N- 
dimethyl acetamide, y-butyrolactone, alcohols, 95 
aromatic hydrocarbons and the like charaaer- 
izes the products produced in accordance with 
the invention. Thus, for example, spinning 
dopes may be used wherein the solvent is a 
mixture of such materials as acetone and an 100 
alkyl alcohol with excellent results. 

Although the continuous process is preferred 
a batch or continuous batch process can be 
employed with good results. In the continuous 
batch processes, the various ingredients of the 105 
polymerization mixture can be added to the 
reactor in various ways. Thus, the catalyst, 
activator, isolated polymer and v/atcr, can be 
charged to the reactor in a batch and the 
monomeric material and regulator added con- HO 
tinuously; the monomeric material, regulator, 
catalyst, isolated polymer and water, can be 
charged to the reactor and the activator added 
continuously; the monomer, regulator, activator 
isolated polymer and water, can be charged 115 
to the reaaor and the catalyst added con- 
tinuously; or the monomer, isolated polymer, 
regulator and water, can bt charged to the 
reactor and the catalyst and activator added 
continuously, eidier together or separately. 120 
* Non-isolated • may replace 'isolated' poly- 
mer. 

The polymer compositions of the present 
invention contain from 5 to 95 percent "by 
weight of chloride component (i.e. vinyl or 125 
vinylidcne chloride alone or in admixture with 
each other or in admixture with one or more 
polymerizable monomers and from 95 to 5 
percent by weight of the homo- or interpoly- 
mer component (homopolymer of compound 130 



(T) or interpolymer of compound (H) with 
monomer (I), which is a compound selected 
from those of formulas a) to )) above), based 
on the combined weights of these componen^. 
5 The foUowing Examples illustrate but do 
not limit the process of the present mvenaon. 
Example 1. 
4 grams of N,N-dimethyl acrylamide were 
added to 100 mis. of water containing 0,01 
10 eram of potassium persulphate and 0.01 gram 
S>dium bisulphite. Polymerisation was com- 
pleted by heating at 35° C. for 12 hou^. 1 
pram of acrylonitrile and 5 grams of vmyhdene 
chloride, 0,1 gram potassium persulphate, 0.1 
15 cram sodium bisulphite and 1 ml of Tergitol 
No 4 (an aryloxy polyalkylene sulphonatcd 
ether) were added to the cooled icacuoa 
mixture and the polymerisation was com- 
pleted by hearing at 35^^ C for an addi- 
20 tional 8 houis. The resultant polymer was 
lOluble in such solvents at y-butyrolactone ana 
dimethylactamide. 

Fibres obtained from this polymer had a 
softening point about 190° C and showed 
25 excellent affinity for dyes. 

Example 2. 
4 grams of N,N-dimcthyl acrylamide were 
added to 100 ml. of water conuming QM 
eram of potassium persulphate and 0.01 gram 
30 of sodium bisulphite. Polymerisation was com- 
pleted by heating at 35° C. for 12 hoi^. ,1.8 
gram of actylonitrile and 42 grams of vmyl 
chloride, 0.1 gram potassium persulphate and 
0 1 gram of sodium bisulphite were added to 
35 the cooled reaction mixture and the polymen- 
zation was completed by heaung at 3:> 
for an additional 8 hours. The resultant 
polymer was soluble in such solvents as cyclo- 
hciinone, methylethylketone and dimethjd- 
40 formamide. Fibres obtained from this polymer 
showed excellent aflinity for dyes. 

Example 3. 
2 grams of N-isopropyl acrylamide were 
added to 100 mis. of water containing 0^ 
45 eram potassium persulphate and 0.5 gram 
fodium bisulphite and 1 gram of ordiophos- 
phoric add. Polymerization was completed by 
heating at 35- C. for 12 hours. 6.4 grams of 
vinylidene chloride and 1.6 gf^^ /myl 

50 acetate, 0.1 P.^.^^^^^T P^f^ifc^ 

gram sodium bisulphite and 1 ml. of lergitoi 
No. 4 were added to tiie cooled reaction mix- 
wre and the polymerization^ ^'''^fTL.J 
heating at 35° C for an addiuonal 8 hours. 

55 The precipitated polymer was obiaincd in a 
90 percent yield and contained 18 percent 
amide by analysis. The polymer v^s soluble 
in such solvents as dimethylacctamide and di- 
mcthylformaraidc. , , 

60 The fibres obtained from this pplymcr had 
a softening point above 200° C and showed 
excellent affinity for dyes. 

Example 4, 
9 5 grams of N,N*.dimctiiyl fumaramide 

4^6 were suspended in 100 ccs. of distilled water 



along with 0.1 gram of ammonium persulphate 
0 1 gram of sodium bisulphite and 1 gram of 
Triton 720 (7-cthyl-2-mcthyl-undecane-4- 
sulphonic acid). The resulting emulsion was 
allowed to polymerize for 16 hours at 50 C, 70 
and dicn cooled down to room temperature. 
0,5 gram of vinyl chloride, 0.01 gram of am- 
monium persulphate and 0.01 gram of sodium 
bisulphite were then added and die polymen- 
zation completed by tumbling at 50° C. for 75 
8 houis. The emulsion was broken by the 
addition of a concentrated salt soluuon and the 
precipitated polymer was filtered, washed and 

^"pfbrcs were prepared from a mechanical 80 
mixmre containing 30 percent by weight of 
die polymer obtained and 70 percent by weight 
of polyvinyl chloride by extrudmg a solution 
of die mixmre in dimethyl formamide into a 
precipitating bath. 

Example 5. 
2 grams of N,N*-dimctiiyl malcamide were 
suspended in 18 ccs, of water along \vith 
0.02 gram of ammonium persulphate, 0.02 
gram of sodium bisulphite and 1 gram of 90 
Triton 720. The resulting emulsion^ was 
allowed to polymerize for 8 hours at 25° C., 
then cooled down to room temperamre and 
7 g. of vinyl chloride, 1 g. of vinyl acetate, 
0 1 g of ammonium persulphate, 0.1 g- or 95 
sodium bisulphite and 2 g. of Triton 720 m 
50 cc of water were added. After tumbUng 
the reaction mixture at 45° C. for 6 houra, 
die polymer product was precipitated by the 
addition of an aqueous solution of sodium 100 
chloride to give 9.7 g. of Pojsjncr product 
containing 20 percent by weight of N,N - 
dimethyl maleamide. 

Fibres spun from the above polymer from 
a solution in dimctiiyl formamide had a 10> 
softening temperature above 165° C. and 
showed excellent affinity for dyes. 

Example 6. 
2 g of N-methyl methyl fumaramate were 
emulsified in 50 cc. of water containing 1 g. 110 
of Triton 720 and 0,05 g. of ammonium per- 
sulphate. The resulting emulsion was heated 
at 50° C. for 12 hours, cooled to room temp- 
erature and a monomer compdsltiori contaimng 
4 grams of vinylidene chloride, 4 grams of 115 
acrylonitrile, 0,1 gram of ammonium per- 
sulphate and 0,1 gram of sodium bisulphite 
was added. The reaction mixture was allowed 
to stand at 25° C. for 12 hours. The pre- 
cipitated polymer weighed 9,4 grams and con- 120 
Uined 193 percent by weight of N-methyl 
fumaramate. - u j '„ 

Fibres obtained from this polymer had a 
softening point above 150° C. and showed 
excellent affinity for dyes. 

Example 7. 
1 gram of N-isopropyl methyl malcamate 
was emulsified in 10 cc. of water contaimng 
0 5 gram of potassium laurate, 0,01 gram ot 
potassium persulphate and 0.01 gram of 130 
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sodium bisulphite. The resulting emulsion was 
heated 12 hours at 35° C, and 16 grams of 
vinyl chloride, 3 grams of isopropenyl acetate, 
0,1 gram of potassium persulphate, 0.1 gram 

5 of sodium sulphite and 2 grams of potassium 
lauratc in 100 cc. of water were added and 
the polymerisation was continued for an addi- 
tional 8 hours at 35° C The precipitated 
polymer produa was obtained in a 92 per- 

10 cent yield and contained approximately 5 per- 
cent, by weight of N-isopropyl methyl malc- 
amate. The polymer was soluble m- N,N- 
diracthyl formamide or N,N-dimethyl acct- 
amidc. 

15 Fibres obtained from these solutions had 
a sticking temperature above 160° C. and 
showed excellent dye affinity. 

Example 8. 
3 grams of methyl citraconamate, 0,1 grani 

20 of ammonium persulphate and 0.1 gram of 
sodium bisulphite and 1 gram of Tnton 720 
were added to 50 cc. of distilled water. The 
resulting emulsion was then heated for 12 
hours at 45° C. with tumbling. An emulsion 

25 of 15 grams of vinylidcne chloride, 2 grams 
of methacrylonitrile, 0.2 gram of ammomum 
persulphate and 0.2 gram of sodium bisulphite 
in 50 cc of distilled water containing 2 grams 
of Triton 720 was then added. The reaction 

30 mixture was then heated for an additional 
8 hours at 35^ C The resulting polymer was 
obtained in a 93 percent yield and contained 
14.9 percent by weight of methyl citracon- 
amate on analysis. . 

35 Fibres obtained by extruding a soluaon ot 
the polymer obtained above in N,N-dimethyl 
formamide had a sticking temperature above 
175° C, and showed excellent affinity for 
dyes. 

40 Example 9. 

2 grams of vinyl acetate was suspended in 
18 cc. of water along with 0.02 gram of am- 
monium persulphate, 0.02 gram of sodium 
bisulphite and 1 gram of Tnton 720. The rc- 

45 suiting emulsion was allowed to polymerize 
for 16 hours at 50° C, then cooled down 
to room temperature. 8 grams of vinylidcne 
chloride, 0.1 gram of ammomum persulphate 
and 0,1 gram of sodium bisulplute and 2 

50 grams of Triton 720 in 50 cc. of water were 
added. After tumbling the reaction mixture 
at 50° C. for 2 hours, the polymer product 
was precipitated by the addition of an aqueous 
solution of sodium chloride to give 9.6 grams 

55 of polymer product containing 19.9 percent 
by weight of vinyl acetate based on analysis. 

This polymer can be mixed with poly- 
vinylidcne chloride in ail proportions and dis- 
solved to give stable solutions which do not 

60 separate into distinct layers on standing and 
from which fibres and fihns of homogeneous 
charaaer can be spun, extruded or cast. 
Example 10. 
2 grams of citraconamidc, 0.05 gram of 

^5 potassium persulphate and 1 cc, of Tergitol 



No. 4 were added to 30 cc. of water. The 
resulting emulsion was then tumbled at 50° 
C for 12 hours, at the end of which time 8 
grams of vinyl chloride, 0.1 gram of potas- 
sium persulphate, 2 cc. of Tergitol No. 4 and 70 
70 ccs. of water were added. The reaction 
mixture was then tumbled for an additional 
12 hours at 45° C. The resulting polymer was 
obtained in a 93 percent yield and contained 
18 percent by weight of citraconamide on 7^ 
analysis. It was soluble in cither N,N-dimethyl 
formamide or N,N-dimethyl acetamide. 
Example 11. 

2.5 grams of N,N-dimethyl acrylamide was 
added to 100 mis, of water containing 0.01 80 
gram of potassium persulphate and 0.01 gram . 
of sodium bisulphite. Polymerisation was com- 
pleted by heating at 35° C for 12 hours. 3.0 
grams of vinyl chloride and 4.5 grams of 
methacrylonitrile, 0.1 gram of sodium bisul- 85 
phite, and 0.1 gram of potassium persulphate 
and 1 ml. of Tergitol No. 4, were added to 
the cooled reaction mixture, and the poly- 
merisation was completed by heating at 35° 
C. for an additional 8 hours. The resultant VO 
precipitated, isolated, and dried polymer was 
soluble in solvents such as dimethylfonnamide. 
Fibres obtained therefrom had a softening 
point above 190° C, showed excellent 
affinity for dyes, and were noninflammable. 
Example 12. 

The advantageous properties of the fibre- 
forming chloride polymers as well as the non- 
flammable characteristics are retained with the 
chloride component containing 30—100% by iwu 
weight of vinyl or vinylidcne chloride and 70— 
0% of another ethenoid monomer. Thus, 2.5 
grams of isopropyl acrylamide was added to 
100 mis. of water containing 0.5 gram potas- 
sium persulphate, 0.5 gram of sodium bisul- 
phite, and 1 gram of orthophosphonc aad. 
Polymerisation was completed by heating at 
35° C. for 12 hours, 2.25 grams of vinyUdene 
chloride and 5.25 grams of acrylonitrile, 0.1 
gram of potassium persulphate, 0.1 gram of liu 
sodium bisulphite, and 1 ml. of Tergitol No. 
4 were added to the cooled reaction mixture, 
and the polymerisation was completed by heat- 
ing at 35° C. for an additional 8 hours. The 
precipitated polymer was obtained m 90% li^ 

^^Ipibics obtained from this polymer had a 
softening point of 200° C, showed an excel- 
lent affinity for dyes, and were non-mflam- 
mable. 

Example 13. 
2 grams of vinyl acetate and 0.2 gram of 
acrylonitrile were emulsified in 80 ccs. of 
water containing 0.01 gram of ammomum 
persulphate and 0.01 gram of sodium bisulphite IZD 
and 3 grams of Triton 720. The resultmg - 
emulsion was heated at 35° C. for 6 hours. 
After cooling to room temperature, 7.8 grams 
of vinyl chloride, 0.1 gram of ammonium 
persulphate and 0.1 gram of sodium bisulphite 130 
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were added. The reaction mixture was then 
tumbled end over end for 12 hours at 50° 
C. The produa was filtered off, washed with 
water and dried. It contained 77.9 percent 
5 by weight of vinyl chloride based on 
analysis. 

Example 14. 
1 gram of acrylamide and 2 grams of N- 
mcthyl acrylamide were added to 100 mis. of 

10 water containing 0.05 grams of potassium 
persulphate and 1 gram of orthophosphonc 
acid. Polymerization was completed by heat- 
ing at 50° C. for 12 hours. 4.2 grams of vmyl 
chloride, 2.8 grams of acrylamide, 0.1 gram 

15 of potassium persulphate and 0.1 gram of 
sodium bisulphite were added to the cooled 
reaction mixture and the polymerisation com- 
pleted by heating at 35*^ C. for an additional 
8 hours. Precipitated polymer was obtained 

20 with a 95 percent yield and was soluble in 
such solvents as acetone, mcthylethylketonc and 
cydohexanone. 

Fibres obtained from this polymer showed 
excellent affinity for acetate, wool, direct and 

25 vat dyes. 

Example 15. 
1 gram of acrylamide and 2 grams of N- 
methyl acrylamide were added to 100 mis. of 
water containing 0.5 grams potassium per- 

30 sulphate and 1 gram orthophosphonc^ acid. 
Polymerization was completed by heating at 
50^ C. for 12 hours. 5 grams of vinylidene 
chloride and 2 grams of acrylamide, 0.1 granis 
potassium persulphate, 0.1 grams sodium bi- 

35 sulphite and 1 ml. of Tergitol No. 4 were 
added to the cooled rcacdon mixture and 
the polymerization completed by heating at 
35® C, for an additional 8 hours. The pre- 
cipitated polymer was obtained in 95 percent 

40 yield and was soluble in such solvents as di- 
methylacetamidc and dimcthylformamide. 

Fibres obtained from this polymer showed 
excellent affinity for dyes and had a softening 
point above 185** C. 

45 Example 16. 

2.5 grams of fumaramide and 0.5 gram of 
acrylonitrilc were, emulsified in 75 ccs. of dis- 
tilled water containing 0,05 gram of ammon- 
ium persulphate, 0.05 gram of sodium bisul- 

50 phite and 1 gram of Triton 720. The resulting 
emulsion was then heated at 35° C. for 12 
hours. There was then added 6 grams of vinyl 
chloride, 1 gram of vinyl acetate, 0.1 gram 
of ammonium persulphate and 0.1 gram of 

55 sodium bisulphite, and the polymerization 
mixture was heated at 35° C. for an additional 
12 hours. The precipitated polymer was 
obtained in a 93 percent yield and contained 
59.5 percent by weight of vinyl chloride based 

60 on analysis. 

Fibres spun by extruding a solution of the 
polymer product in cydohexanone into a pre- 
cipitating bath had a softening point above 
145° C, an extensibility of 33 percent and 

65 showed excellent affinity for dyes. 



Example 17. 

1.3 grams of N,N-dimcthyl ethyl fumar- 
amate and 1 gram of methyl fumaramate were 
suspended in 20 ccs. of distilled water con- 
taining 0.02 gram of ammonium persulphate 70 
and 0.02 gram of sodium bisulphite and 1 
gram of Triton 720. The resulting emulsion 
was then heated at 50° C. for 16 hours. After 
cooling to room temperature, a dispersion of 
7 grams of vinyl chloride, 0.7 grarn of di- 75 
methyl fumarate, 0.1 gram of ammonium per- 
sulphate, 0,1 gram of sodium bisulphite and 
1 gram of Triton 720 in 50 ccs. of water was 
added. The dispersion was tumbled end over 
end at 50° C. for an additional 12 hours. 80 
The precipitated polymer weighed 9.4 grams 
and contained approximately 70 percent by 
weight of vinyl chloride based on analysis. 

Fibres spun by extruding a soludon of the 
polymer product in y-butyrolactone into a pre- 85 
cipitating bath had a softening point above 
155° C. and showed good dye affinity. 
Example 18. 

1 gram of acrylonitrilc and 2 grams of N- 
methyl acrylamide were added to 100 ccs. of 90 
distilled water ha^ng dissolved therein 0.05 
gram of potassium persulphate and 1 gram of 
ortho phosphoric acid. The solution was then 
heated at 50° C. for 12 hours. There was then 
added 7 grams of vinyl chloride, 0.1 gram 95 
sodium bisulphite and 0.1 gram of potassium 
persulphate to the cooled reaction mixture and 
heating was resumed for 8 hours at 35° C. The 
precipitated polymer was obtained in a 92 
percent yield and contained 69.5 percent vinyl lOO 
chloride based on analysis. 

Fibres spun by extruding a solution of the 
polymer product in N,N-dimethyl formamide 
into a precipitating bath had a softening point 
above 175<^ C. and showed cxcdlent dye sus- 105 
cepribility. 

Example 19. 

1 gram of acrylamide and 2 grams of N- 
methyl acrylamide were added to 100 mis. of 
water containing 0.05 gram of potassium per- HO 
sulphate plus 1 gram of orthophosphoric acid. 
Polymerization was completed by heating at 

50° C. for 12 hours. 3.0 grams of vinyl 
chloride, 4.5 'grams of metiiacrylonitrile, 0.1 
gram of potassium persulphate, and 0.1 gram 115 
of sodium bisulphite were added to the cool 
reaction mixture and the polymerization was 
completed by heating at 35° C. for an addi- 
tional 8 hours. The precipitated polymer was 
isolated by filtration, and was washed and 120 
dried. Fibres obtained from this polymer 
showed an excellent affinity for add wool and 
direct dyes and were noninflammable. 

Example 20, * 

2 grams of poly N-mcthyl acrylamide were 125 
dissolved in 100 ccs. of water containing 0.1 
gram of ammonium persulphate, 0.1 gram of 
potassium bisulphite and 8 grams of vinyl 
chloride. The resulting dispersion substantially 

of vinyl chloride in a solution of the polymer 130 
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was aUowed to polymerize for 16 hours at 25 
C The resulting polymer was filtered oir. 
After drying, there was obtained a product 
weighing 9.3 grams and was found to contain 

5 19 percent by weight of N-methyl acrylamidc 
on analysis. . . r 

Solutions of our new compositions of matter 
are readily spun into fibres by dry spuming 
or by wet spinning into suitable coagulating 

10 baths. Fibres obtained by preparing a soluaon 
of the polymer obtained above in dimethyl- 
formaraide and extruding the soluuon mto a 
precipitating bath had a tenacity of 3.5 grams 
per denier, an extensibility of 32 percent and 

15 a sticking temperature above 165° C 
Example 21. 
1 gram of poly N-isopropyl acrylamide was 
added to 60 ccs. of water containing 1 cc. of 
Tergitol No, 4. The mixture was then tumbled 

20 end over end for 1 hour at 50° C. The solu- 
tion was cooled and 8 grams of vmyl chloride, 
0.5 gram of methyl acrylatc, 0.1 gram of 
ammonium persulphate and 0.1 gram of 
sodium bisulphite were added. The polymen- 

25 zation was effected by tumbling for 12 houR 
at 25° C. The polymer was obuined in a 93 
percent yield and contained approximately 9 
percent isopropyl acrylamide on analysis. 
Fibres spun by extruding a solution of this 

30 polymer in diraethylacetamidc into a precipi- 
tating bath had a tenacity of 3.6 grams per 
denier, an extensibility of 28 percent and a 
sticking temperature above 160° C. 
Example 22. 

35 3 grams of an interpolymer of N,N-dimethyl 
acrylamide and vinyl acetate containing 60 
percent by weight of N,N-dimethyl acrylamide 
were dissolved in 50 ccs. of a 50 percent solu- 
tion of acctonitrilc in water. There were then 

40 added 3 grams of vinylidene chloride, 3 grams 
of vinyl acetate, 0.1 gram of ammonium 
persulphate and 0.1 gram of sodium bisulphite. 
The polymerization was cffeaed by heating 
for 12 hours at 40° C The precipitated 

45 polypolymer was obtained in a 92 percent 
yield and contained approximately 29 percent 
by weight of the amide-vinyl acetate inter- 
polymer upon analysis. 
Fibres spun by extruding a solution of the 

50 polymer in acetone into a precipitating bath 
had a tenacity of 3.1 grams per demer, an 
extensibility of 43 percent and a sticking temp- 
erature above 120° C. The fibres showed an 
excellent affinity for acetate, direct, vat and 

55 add dyes. This polymer can be mixed with 
polyvinylidene chloride or copolymers of 
vinylidene chloride containing 50 percent or 
more of vinylidene chloride in all proportions 
and dissolved to give stable solutions which do 

60 not separate into distinct layers on standing 
and from which fibres and films of homo- 
geneous charaaer can be spun, extruded or 
cast. 

Example 23. 
65 2 grams of an interpolymer of N-methyl 



acrylamide and acrylamide containing 30 per- 
cent by weight of N-methyl acrylamide were 
added to 70 ccs. of water containing 0.1 gram 
of sodium bisulphite, 0.1 gram of ammonium 
persulphate, 5.4 grams of vinyl chloride and 70 
3,6 grams of acrylonitrilc. The resulting dis- 
persion substantially of vinyl chloride in a 
solution of the polymer and acrylonitrilc was 
then polymerized for 16 hours at 35° C. The 
polymer was filtered off and then dried. It 75 
was obtained in a 93 percent yield and was 
found to contain 17 percent by weight of N- 
methyl acrylamide interpolymer on analysis. 

Fibres spun by extruding a solution of this 
polymer in dimethylformamide into a pre- 80 
cipitating bath had a softening point above 
145° C. and showed excellent dye affinity. 
Example 24. 

3 grams of an interpolyiner of acrylamide 
and mcrfiyl acrylatc containing 80 percent by 85 
weight of acrylamide was dissolved in 100 ccs. 
of water containing 0.1 gram of^ potassium 
persulphate, 0.1 gram of sodium bisulphite, 6 
grams of vinylidene chloride and 1 gram of 
acrylonitrilc. The resulting dispersion sub- 90 
stantially of vinylidene chloride in a solution 
of the polymer and acrylonitrilc was then 
heated for 16 hours at 35° C. The solution 
was cooled to room temperature and the pre- 
cipitated polymer filtered off, washed with 95. 
distilled water and finally dried. It was 
obtained in a 93 percent, yield and was found 
to contain approximately 29.5 percent by 
weight of the acrylamide-methyl acrylatc in- 
terpolymer on analysis. 

Fibres obtained from ttds polymer had a 
sticking temperature above 185° C. and 
showed excellent affinity for dyes. 

Example 25. 

1 gram of poly-methyl fumaramate was 105 
added to 60 ccs. of water containing 1 cc. of 
Tergitol No. 4. The mixture was then tumbled 
end over end for 1 hour at 50° C. The solu- 
tion was cooled and 7 grams of vinyl chlonde 
2 grams of N-methyl acrylamide, 0.1 gram of HO 
ammonium persulphate and 0.1 gram of sod- 
ium bisulphite were added. The polymeriza- 
tion was effcaed by tumbling for 16 hours at 
25° C. The polymer was obtained in a 93 
percent yield and contained 10 percent by 115 
weight of methyl fumaramate. 

Fibres spun from the above polymer had a 
softening point above 160° C, and showed 
excellent affinity for dyes. 

Example 26. 120 

3 grams of an interpolymer of N-mcthyl 
methyl maleamate and vinyl acetate contain- 
ing 60 percent by weight of N-methyl methyl 
maleamate was dissolved in 50 ccs, of a 50 
percent solution of acetonitrile in water. There 125 
were then added 6 grams of vinyl chloride, 
0.1 gram of ammonium persulphate and 0.1 
gram of sodium bisulphite. The polymeriza- 
tion was effected by heating for 16 hours at 
40° C. The precipitated polymer was obtained 130 
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in a 92 percent yield and contained 29 per- 
cent by weight of the amidc-vinyi acetate inter- 
polymer upon analysis. 
Fibres obtained from die pol>TOcr had a 
5 softening temperature above 165 ^-^^^ 
showed cxceUent affinity for dyes. Fibres 
obtained from a solution of a mechanical mix- 
ture of 25 parts polyvinyl chloride and 
parts of the above-described polymer and ex- 
10 iruding the solution into a precipitating bath 
had a tenacity of 3.8 grams per demcr, an 
extensibility of 29 percent and a sticking 
temperature above 165^ C. 

Example 27. 
15 4 grams of poly N,N-dimethyl ethyl citra- 
conamate was dissolved in 75 ccs. of acetom- 
trile containing 3.5 grams of vmyhdene 
chloride, 3 grams of vinyl chlonde and 0.3 
gram of benzoyl peroxide. The resulting sj)lu- 
20 tion was then heated for 24 hours at 50 O. 
and then cooled. The precipitated P^^J^J 
was collected on a filter, washed and dried. 
It was found to contain approximately 39 per- 
cent by weight of N,N-dimethyl ediyl citra- 
25 conamate on analysis. 

Fibres obtained from this polymer had a 
sticking temperature above 155° C and 
showed excellent dye affinity. 
Example 28. 
30 2 grams of poly N,N^-di-isopropyl male- 
amide was emulsified in 80 ccs. of water con- 
taining 3 ccs. of Tergitol No. 4. There was 
then added 6.5 grams of vinyl chlonde, 1.5 
grams of dimethyl maleate, 0.1 gram of potas- 
35 sium persulphate and 0.1 gram of sodium 
bisulphite. The emulsion was then heated at 
35° C. for 16 hours with tumbling. The 
emulsion was then cooled to room temperature, 
the predpicatcd polymer filtered off, washed 
40 with distilled water and dried. It was found 
to contain 20.5 percent by weight of the 
maleamide. 

Fibres spun by cxtrudmg a solution ot mis 
polymer in dimethyl acetamide into a pre- 
45 cipitating bath had a tenacity of 3.9 grams 
per denier, an extensibiUty of 29 percent and 
shrank only 10 .percent in boiling water. 
Example 29. 
The improved properties of the chlonde 
50 polymers embodying the invention are obtained 
even when the chloride monomer amounts to 
less dian 50% of the monomeric material. 
Thus, the chloride monomer can form as low 
as 30% of the monomeric material m fibre 
55 forming polymers and give fibres which are 
non-inflammable. For example, 2.5 grams of 
poly-N-isopropylacrylamidc was dissolved m 
100 ccs. of water containing 0.1 gram of 
potassium persulphate, 0.1 gram of potassium 
60 metabisulphite, 2.25 grams of vinylidenc 
chloride and 5.25 grams of acrylomtnle The 
resulting dispersion substantially of vmyhdene 
chloride in a solution of the polymer and 
acrylonitrilc was then heated for 16 hours at 
65 35° C, at the end of which time it was heated 



to 75"^ C. The precipitated polymer was iso- 
lated by filtrarion, and was washed and finally 

dried. ^ ^ i. • t. 

Fibres obtained therefrom had a bar stick- 
ing temperature of 195^ C, showed an excel- 70 
lent affinity for dyes, and were non- 
inflammable. 

The following Examples illustrate tlie con- 
tinuous fonn of the process of the present 
invention. 

Example 30. 
In a typical continuous equilibrium process 
embodying the present invention, vinylidenc 
chloride monomer (A), acrylonitrilc monomer 
(B), a 1% aqueous solution (Q of potassium 80 
persulphate, and a dispersion (D) of 100 parts 
by weight of water containing 2 parts ^ by 
weight of an isolated N-isopropyl acrylamide- 
2-mediyl-5-vinyl pyridine copolymer together 
widi 1 part by weight of dioctyl sodium 85 
sulphosuccinate (Aerosol OT) and 0.1 part by 
weight of potassium metabisulphite were stored 
separately and added continuously to a reactor 
at such rates that the relative ratios by 
weight of materials entering the reactor were 90 
1,0 (A): 1.0 (B): 0,5 (C): 24,0 (D). The 
materials admixed in the reactor were agitated 
vigorously and the temperature was held con- 
stant at 25** C. Polymerization ensued almost 
immediately on admixture of the first incre- 95 
ment of reactants and continued widi the 
continuous addition. The contact time, that 
is the lime between introduction of any in- 
crement to the reactor and its withdrawal as 
product, is in practice the volume of the re- 100 
actor divided by the rate of introduaion of 
the ingredients. Since, at equilibrium, the 
polymer emulsion or slurry is removed from 
the reaaor at the same total rate as the in- 
gredients are being added, the contact tune 105 
is conveniently controlled by the absolute rate 
of addition of the reactants. Thus, the con- 
tact time can be varied infinitely depending ' 
upon the rate of addition chosen. An especially 
useful contact period was about 6 hours, at 110 
which time titration for residual acrylonitrile 
monomer indicated that a conversion to poly- 
mer of 90% had occurred. Thus, the rate of 
addiuon in the preferred process was chosen 
so that with continuous addition of the m- 115 
gredients in the ratio set out, the reactor filled 
in 6 hours at which time continuous with- 
drawal of polymer emulsion was begun at the 
same rate as the total rate of addition of the 
reaction ingredients. The polymeric product 120 
removed was then isolated, a parriculariy con- 
venient method being to heat the emulsion 
above its precipitation temperature or to about 
60— 70*' C. and filtering out the tesultant 
precipitated product. Thus, throughout the 125 
process, the polymerization proceeded in an 
equilibrium or stationary state wherein the 
ratio of all of the ingredients remained un- 
changed. The process could be continued iti- 
definitely without any change in polymer urn- 130 
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formity and with no control being necessary 
beyond maintaining the rates of addition and 
withdrawal constant. The graft polymer 
produa, which could be isolated by any of 

5 the usual methods, was soluble in acetone and 
stayed in solution at room temperature at 
spinning dope concentrations of 15 — ^20% 
solids, which was in marked contrast to graft 
polymers of die same composition but pre- 

10 pared by batch processes which were not 
soluble in acetone. Spinning dopes of the 
polymer were dry spun into fibres having a 
tenacity of 3 grams per denier, a softening 
point of 190° C and a high affinity for most 

15 classes of dyes. 

Example 31. 
Vinyl chloride (A), acrylonitrilc (B), a 1% 
aqueous solution (C) of potassium persulphate, 
and a dispersion (D) of 2 parts of N-isopropyl 

20 acrylamide-2-mechyl-5-vinyl pyridine copoly- 
mer, 1 part of sodium octyl sulphate, and 0.1 
part of potassium metabisulphite in 100 parts 
of water were continuously added to a stirred 
reactor in a weight ratio of 0.6 (A): 1.4 (B): 

25 0.5 (C): 12.0 (D), The temperature of the 
resulting mixture was maintained at 25° C. 
and the rate of addition of the materials A — D 
was set to give a contact time of about 24 
hours, at which time a titration for residual 

30 acrylonitrile indicated a conversion to polymer 
of about 90% was occurring. Thereupon, the 
polymer emulsion was withdrawn at the same 
rate of addition of the various ingredients. 
The resultant graft polymer product, after iso- 

35 lation by the usual methods, was dry spun 
into fibre. The resulting fibres after drafting, 
relaxing and stabilization in accordance with 
usual practice had a tenacity of 2.8 grams per 
denier, an extensibility of 30% and a high 

40 alSnity for most classes of dyes such as cellu- 
lose acetate dyes. The fibres were non-inflam- 
mable and were of excellent utility for the 
manufacture of textiles of any desired colour 
or shade. 

45 Similarly improved results are obtained with 
other polymers prepared in accordance with 
the process of the present invention. The poly- 
mers obtained can be compounded with the 
usual compounding materials if desired such 

50 as pigments, dyes, fillers, softeners and the 
like in accordance with usual practices. 

The continuous process of the present in- 
vention provides graft polymers of improved 
solubility charaacristics. whereby more common 

55 solvents such as acetone or the like can be 
used in preparing dopes. Such solvents as 
acetone arc more economical to use and pose 
fewer recovery and handling problems. Further- 
more, when acetone soluble polymers are 

60 obtained, it is possible to utilize equipment 
which is suitable for use for spinning cellulose 
acetate fibres and similar acetone-soluble fibres. 
This increased versatility is of great com- 
mercial significance. Furtiiermore, it is desir- 

65 able to be able to control the solubility charac- 



teristics as desired according to a predeter- 
mined plan. 

Other solvents wluch can be used for the 
preparation of fibres from the new polymers 
of the present invention include ethylene 70 
carbonate, etiiylene carbamate, y-butyrol- 
aaone, N-methyl-2-pyrrolidone, N,N-dimcthyl 
mcthoxyacetamide, dimethylcyanamide, N,N- 
dimethylcyanoacetaraide, NjN - dimethyU/J- 
cyanopropionamide, glycolonitrQe (formalde- 75 
hyde cyanohydrin), malonoitriie, ethylenecyano- 
hydrin, dimetiiylsulphoxide, dimethyl sulphone, 
tetramethylene sulphone, tetramethylene sul- 
phoxide, N-fonnylpyrrolidine, N-formyl- 
morpholine and N,N^-tetrametiiylmethane- 80 
phosphonamide. We have found that N,N- 
dLmethylformamidc and N,N-dimethylacet- 
amide arc usually particularly advantageous. 
The amount of polymer dissolved in the sol- 
vent can vary from about 10 to 40 percent 85 
by weight. , 

The graft polymers of the invention are also 
more soluble in many organic solvents com- 
pared with polyacrylonitrile polymers. This* 
enhanced solubiUty is readUy achieved at low 90 
conversions using batch processes. At con- 
versions of 90% or more, polymers havmg 
good solubility in solvent such as acetone are 
readily prepared by the continuous processes 
of die invention. The mechanical properties 95 
of the fibres of the invention arc also excellent. 
The fibres of the present invention usually 
have a higher softjening point than the known 
copolymers mentioned above and do not ex- 
hibit the segmentation defect shown by many 100 . 
of the fibres prepared from certain prior art 
mixtures comprising polyvinyl chloride or 
polyvmylidene chloride. These fibres also have 
a higher softenmg point than fibres prepared 
from simple interpolymers of vinyl chloride or 105 
vinylidene chloride with monomers which have 
the property of imparting dye affinity to the 
polymer products. 

Because of their excellent compatibility, .the 
graft polymers of the invention can be used 110 
in mechanical mixmres with other polymeric 
materials to give improved solubifity and dye- 
ability characteristics, 

-The graft polymers of the invention con- 
taining from 60% to 95% by weight of the 115 
chloride component are useful as fibre fomiing 
materials and are compatible vidth polyvinyl 
chloride or polyvinylidene chloride (the mono- 
mer of the chloride component corresponding 
to that of the polyvinyl or polyvinylidene 120 
chloride), forming substantially homogeneous 
compositions. These polymers can contain from 
30% to 95% by weight of the chloride com- 
ponent and still be non-inflammable. Thus" 
fibres formed from these polymers can be 125 
woven into textile fabrics which will not sus- 
tain combustion in themselves, a charaacristic 
of considerable utility in the textile field and 
particularly as regards wearing apparel. The 
polymers containing from 5 to 60% by weight 130 



14 



824,263 



of chloride component can be added direaly 
to polymers containing at least 85% by weight 
of vinyl chloride or viaylidcnc chloride units 
to form compatible mixtures useful for fibre 

5 applications. , , • ^r. 

The graft polymers of the invention can 
also be used in the manufacture of cast or 
extruded sheets, films, tapes and ribbons. In 
■film form, the polymers can be employed in 

10 photographic appHcations such as for film base 
for carrying photosensitive emulsions, such as 
silver halide emulsions, and such use can be 
in the manufacture of either black-and-white 
or colour photographic film. 

15 "Tergitol" and "Triton" are registered 

trade marks. 
WHAT WE CLAIM IS: — 
1. A process for preparing a graft polymer 
which comprises polymerising in a liquid 

20 medium from 95% to 5% by weight of a 
monomer composition (1) contaming from jJU /o 
to 100% by weight of vinylidcne chloride or 
vinyl chloride or a mixture of said chlondes 
and from 70% to 0% by weight of a different 

25 monoethylenically unsaturated, polymerisablc 
compound containing a — CH = C< group 
with from 5% to 95% by weight of a polymer 
formed by polymerising a monomer composi- 
tion (2) containing from 1% to 100% by 

30 weight of a monomer represented by any ot 
formulas (a) to (j) as herein defined and from 
99% to 0% by weight of a different, mono- 
ethylenicaUy unsaturated, polymerisable com- 
pound containing a — CH = C< group and 

3^ which has or has not been isolated /rom its 
polymerisation medium, the said percentages 
by weight of monomer compositions (1) and 
(2) being based on the total weight of these 
compositions (1) and (2). 

40 2 A process according to claim 1 in wlucn 
composition (1) contains acrylonitrile, metha- 
crylonitrile, vinyl acetate,^ methyl aaylate, 
acrylamide or mcthacrylamide. . 

3. A process according to claim 1 or 2 m 
45 whidi composition (2) contains N,N-Kiimethyi 

acrylamide, N-methyl acryianude, N-isopropyl 
acrylamide or acrylamide. 

4. A process according to any of claims 1 to^ 
3 in which composition (2) contains acryio- 

50 nitrile. _ , . . . . 

5. A process accordmg to clami 1 in which 
composition (1) contains acrylonitrile or 
mediacrylonitrilc and composition (2) contains 
an acrylamide. 

55 6. A process according to claim 1 or z in 
which composition (2) contains N-isopropyl 
acrylamide and 2-mediyl-5-vinyl-pyridine. 

7. A process according to any of claims 1 
10 6 in which composition (2) contains at 

60 least 50% by weight of the monomer or 
monomers represented by formulas a) to 0- 

8. A process according to any of the pre- 
ceding claims in which composition (1) con- 
tains from 40% to 99% of said chlondc 

65 monomer or monomers. 



9. A process according to claim 1 in which 
composition (1) contains from 30% to 99% 
by weight of vinylidene chloride or vmyl 
chloride and from 70% to 1% of acrylonitrile , 
or methacrylonitrile and composition (2) con- 70 
tains an acrylamide. r i • 

10. A process according to any of claims 
1 to 5 in which composition (1) contains from 
40y to 60% vinyl chloride or vinylidene 
chloride and from 60% to 40%^ acrylonimle. 75 

11. A process according to claim 1 in which 
composition (1) contains vinyl 
composition (2) contains from 1% ^^/^ 
weight vinyl acetate and from 99 ^ to 1 A 
acrylonitrile. ^0 

12. A process according to any of the pre- 
ceding claims in which from 95% to 60% of 
composition (1) and from 5% to 40% of com- 
position (2) is employed. 

13 A process according to claim 12 in which 85 
from 85% to 75% of composition (1) and 
from 15% to 25% of composition (2) is 
employed. . 

14. A process according to claim 1 in wnicn 

the rnonomers of compositions (1) and (2) are 90 
those specified in any one of Examples 7, 13, 
16, 17, 18, 21, 22 and 28. 

15. A process according to any of the pre- 
ceding claims wherein portions of composition 

(1) and portions of polyrner formed by the 95 
polymerisation of composirion (2) are brought 
togeriier successively and continuously and in 
constant ratio by weight in the range from 
5% to 95 %o by weight of said composiuon 
and from 95% to 5% by weight of said lOO 
polymer in a polymerising zone under poly- 
merising conditions and each resulting portion 
of mixture is maintained in said zone while 
said conditions are maintained substantially 
unchanged for a time sufficient to effect sub- 105 
stantial graft polymerization of the nionomer 
or monomers in said composition with said 
polymer, said composition and polymer being 
brought togedier in said manner at constant 
rates throughout the time in which ea.di por- 110 
tion of mixture is maintained in said zone 
under said conditions. . 

16. A process according to claun 15 wherein 
the -graft polymer produced is successively and 
continuously withdrawn from said zone at a 115 
rate correlated to the total rate of addition of 
said monomer composition and said polymer 

and such that the mixture in said zone remains 
substantially unchanged in composition while 
said monomer composition and said polymer IZO 
are being brought together and said polymer 
is being withdrawn. ' , i. 

17. A process according to any of the pre- 
ceding claims in which composition (2) is 
substantially completely polymerized and 60 /o 
by weight or more of composition (1) is graft 
polymerized therewith. 

18. A process according to claim 17 in which 
composition (1) is substantially completely graft 
polymerised. '-^^ 
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19. A process for preparing a graft polymer 
which comprises preparing a graft polymer 
by a process according to any of the preceding 
claims and polyrnerizing with said latter graft 

5 polymer present in its polymerization medium 
more of the chloride monomer or monomers 
employed in composition (1) sufficient to pro- 
duce a graft poljmier containing from 60% 
to 95% of said chloride monomer or mono- 
10 mers in a polymerized form. 

20. A process according to any of die pre- 
ceding claims in which die polymerizations arc 
carried out in a dispersing medium in the 
presence of a polymerisation catalyst. 

15 21. Processes for producing graft polymers 
substantially as herein described. 



22. A graft polymer produced by a process 
according to any of the preceding claims. 

23. A graft polymer formed from vinyl 
chloride, vinylidene chloride or a mbcture of 20 
said chlorides and a homopolymcr or copoly- 
mer of a monomer represented by formulas 

(a) to (i) as herein defined substantially as 
herein described. 

24. A fibre or film made from a graft 25 
polymer claimed in claim 22 or 23. 

25. A dyed fibre or film according to claim 
24. 

26. A solution in an organic solvent of a 
graft polymer claimed in claim 22 or 23, 30 
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